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(54) PRINTING CONTROL DEVICE 

(57)Abstract: 

PURPOSE: To realize the improvement of performance of the 
device by speeding up the printing process by verifying quickly 
format information registered in a memory by depressing a 
switch. 

CONSTITUTION: After connecting with power source, a CPU5 
registers a registration number to show a segment-number of 
form information in a table 1 1 , and coordinate data for the form 
information corresponding with this registration number is 
registered in a buffer 13. When a switch 15 is depressed under 
a wait information, the form information registration control table 

1 1 is retrieved (searched). When form information has been > — •— > 

registered, from the selection condition control table 11, a j"_ H 

selecting (assigning) condition of the form information is 
retrieved, and under this condition, e.g., (SEL-ON) is unwound 

at the right upper corner of a page memory 17. Then, after unwinding the registration number on the 
right side of the page memory 17, the form information corresponding with the registration number is 
retrieved from the buffer 13 and unwound on the page memory 17. After the unwinding, when a 
printing command is transmitted from a host computer 1, printing is performed on a recording paper. 
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(54) ELECTRODE FOR LIQUID FUEL BATTERY AND LIQUID FUEL BATTERY USING SAME 

(57)Abstract: 

PURPOSE: To restrict lowering of characteristic of an air pole 
to be caused by methanol transmitted from a fuel pole, and 
adhere an ion exchange membrane and an electrode to obtain 
a battery having higher performance by adding high polymer 
having ion exchange group to the inside of, at least, one of both 
electrodes. 

CONSTITUTION: An electrode has the tow-layer structure 
which consists of a water repellent layer 22 and a catalyst layer 
21 . The catalyst layer 21 is compound of the carbon fine 
powder 26, to which water-repellent processing is performed by 
PTFE 25, and the carbon fine powder, which supports the 
platinum group catalyst 27. A water repellent part 26 forms a 
gas net work to supply the air and the methanol vapor to the 
catalyst. In the case of air pole, the high polymer electrolyte 20 
having ion exchange group is comprised inside of this catalyst layer to transmit the proton supplied 
from the adhesive agent 28 having ion exchange membrane and ion exchange to catalyst particles. 
On the other hand, in the case of methanol pole, the high polymer electrolyte 20 having ion 
exchange group and high polymer is comprised inside of this catalyst layer to transmit the proton 
generated on the catalyst particles to the adhesive agent 28 having ion exchange group and the ion 
exchange membrane. 
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CLAIMS 



(57) [Claim(s)] 

[Claim 1] It consists of the oxidizer pole and fuel electrode which consisted of a catalyst bed, a hydrophobic 
layer which consists of water-repellent carbon impalpable powder, and a metal mesh prepared so that it might 
counter with said catalyst bed through said hydrophobic layer. In the liquid fuel cell by which two electrodes are 
isolated by ion exchange membrane The inside of two electrodes, The liquid fuel cell which adds the 
macromolecule which has an ion exchange group in the interior of one of electrodes at least, and is 
characterized by joining one of electrodes and ion exchange membrane using a macromolecule with an ion 
exchange group at least. 

[Claim 2] It consists of the oxidizer pole and fuel electrode which consisted of a catalyst bed, a hydrophobic 
layer which consists of water-repellent carbon impalpable powder, and a metal mesh prepared so that it might 
counter with said catalyst bed through said hydrophobic layer. The liquid fuel cell characterized by adding the 
macromolecule which has an ion exchange group in the interior of one of electrodes at least among two 
electrodes in the liquid fuel cell by which it was isolated by ion exchange membrane, and two electrodes allotted 
the electrolytic-solution layer between an electrode and ion exchange membrane. 

[Claim 3] The 1 st term of the range of the application for patent which the above-mentioned giant molecule 
becomes from the copolymer of tetrafluoroethylene and perfluoro vinyl ether, or a liquid fuel cell given in the 2nd 
term. 

[Claim 4] The 1st term of the range of the application for patent which the above-mentioned giant molecule 
becomes from the copolymer of styrene and vinylbenzene, or a liquid fuel cell given in the 2nd term. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

Field of the Invention This invention relates to the fuel electrode of the liquid fuel cell which uses air and oxygen 
as an oxidizer, an air pole, and the liquid fuel cell using it, using reducing agents, such as a methanol, a hydrazine, 
formalin, and a formic acid, as liquid fuel. It is related with the electrode for fuel cells using the methanol as a 
fuel, and the liquid fuel cell using it in more detail. 

Prior art One of the technical problems most important for a methanol fuel cell is penetrating to an air pole 
through an electrolyte layer, if the methanol fuel supplied to a fuel electrode becomes superfluous, and direct 
oxidation reaction of a fuel occurring on an air pole, and causing the degradation of an air pole. Therefore, in the 
conventional methanol fuel cell, ion exchange membrane was prepared as a diaphragm among two poles, and the 
configuration which prevents transparency of a methanol is taken. Since this ion exchange membrane has proton 
permeability, it also has a role of an electrolyte in an above-mentioned role and coincidence. 
Object of the Invention However, it depended for the inhibition function of a methanol only on ion exchange 
membrane with the above-mentioned conventional configuration, and there was no inhibition function in the air 
pole itself in any way. And in the ion exchange membrane used for a current general one, it had the fault that the 
inhibition function of enough methanols was not obtained. Moreover, since the adhesive property of ion exchange 
membrane and an electrode was bad, the air bubbles of the air which penetrated the air pole, and the air bubbles 
of the carbon dioxide gas generated by disassembly of a methanol with the fuel electrode collected, and it 
became the failure of migration of a proton, and ohmic loss increased and it had become the cause by which cell 
voltage descended. 

This invention solves the above-mentioned technical problem, the property fall of the air pole by the methanol 
penetrated from the fuel electrode is controlled, ion exchange membrane and an electrode are stuck, and it aims 
at offering the liquid fuel cell using the more highly efficient electrode for liquid fuel cells and more highly 
efficient it. 

The means for solving a technical problem In order to attain this purpose the liquid fuel cell of this invention It 
consists of the oxidizer pole and fuel electrode which consisted of a catalyst bed, a hydrophobic layer which 
consists of water-repellent carbon impalpable powder, and a metal mesh prepared so that it might counter with 
said catalyst bed through said hydrophobic layer. In the liquid fuel cell by which two electrodes are isolated by 
ion exchange membrane The inside of two electrodes, The macromolecule which has an ion exchange group in 
the interior of one of electrodes at least is added, and it is characterized by joining one of electrodes and ion 
exchange membrane using a macromolecule with an ion exchange group at least. 

Moreover, the hydrophobic layer which consists of carbon impalpable powder with which the liquid fuel cell of 
this invention gave a water-repellent finish with the catalyst bed, It consists of the oxidizer pole and fuel 
electrode which consisted of metal mesh prepared so that it might counter with said catalyst bed through said 
hydrophobic layer. It is isolated by ion exchange membrane and two electrodes are characterized by adding the 
macromolecule which has an ion exchange group in the interior of one of electrodes at least among two 
electrodes in the liquid fuel cell which allotted the electrolytic-solution layer between an electrode and ion 
exchange membrane. 

Moreover, the liquid fuel cell of this invention has it, if the above-mentioned giant molecule consists of a 
copolymer of tetrafluoroethylene and perfluoro vinyl ether. [ effective ] 

Moreover, the liquid fuel cell of this invention has it, if the above-mentioned giant molecule consists of a 
copolymer of styrene and vinylbenzene. [ effective ] 

Operation By this configuration, the front face of the catalyst inside an air pole is replaced with the conventional 
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electrolyte, for example, a sulfuric acid, and the solid-state polyelectrolyte of a proton supply object is a wrap. 
After the methanol which dissolved into the electrolytic solution penetrates ion exchange membrane from a fuel 
electrode side to an air pole side, in the case of the conventional liquid electrolyte, the inside of the electrolytic 
solution inside an air pole is diffused, and it is reached to a catalyst. 

Although the reaction of a degree type (1) is advancing in the air pole, it is 3/202+6H++6e-=3H2O. — (1) 
If a methanol exists near the catalyst, direct oxidation reaction of the methanol of a degree type (2) will occur, 
and the potential of an air pole will be reduced. 
CH3OH+3/202=CO2+2H2O — (2) 

On the other hand, in the case of the air pole of this invention, the solid-state polyelectrolyte inside an air pole 
prevents diffusion of a dissolution methanol, and a proton is alternatively penetrated to it. For this reason, 
without spoiling ion conductivity, the reaction of the above-mentioned (2) formula is controlled and the reaction 
of (1) type is advanced preferentially. Thus, when the air pole itself is equipped with a methanol inhibition 
function, a methanol inhibition function improves further rather than the conventional methanol fuel cell. 
Moreover, a macromolecule with the ion exchange group which used an oxidizer pole or a fuel electrode, and ion 
exchange membrane for ion exchange membrane and junction by joining using the macromolecule which contains 
an ion exchange group, respectively, and a macromolecule with the ion exchange group in an oxidizer pole and 
each electrode of a fuel electrode join together firmly, respectively. For this reason, ion exchange membrane, an 
oxidizer pole, and a fuel electrode stick, and it can prevent that the air bubbles of air and carbon dioxide gas 
collect between an electrode and ion exchange membrane. Furthermore, in addition to the distance between two 
poles becoming short, since an ion exchange group is contained in electrodes, adhesives, and all the ion 
exchange membrane, proton conductivity is maintained, and ohmic loss can be decreased remarkably. 
Example The example of this invention is explained below, referring to a drawing. 
(Example 1) 

Fig. 1 shows the sectional view of the single eel of the methanol fuel cell in the 1st example of this invention. In 
Fig. 1 , 10 showed the cation exchange membrane and used Nafion417 by U.S. Du Pont by this invention as film 
which consists of a copolymer of tetrafluoroethylene and perfluoro vinyl ether. The positive electrode whose 1 1 
is an oxidizer pole, and the negative electrode whose 12 is a fuel electrode were shown, and the porous 
electrode plate made from carbon which supported both platinum system catalysts was used. Air was introduced 
into the air chamber 13 and the methanol fuel was introduced into the combustion chamber 14, respectively. 15 
and 16 show the adhesives which have joined an electrode and ion exchange membrane. 
Fig._2 is drawing which expanded typically the cross section of the positive electrode 11 in the 1 st Fig. , or a 
negative electrode 12, and expressed it. The electrode has constituted the two-layer structure of a hydrophobic 
layer 22 and a catalyst bed 21. A hydrophobic layer consists of carbon impalpable powder given a water- 
repellent finish by polytetrafluoroethylene (PTFE), and completely, since it is a water-repellent porous body, if it 
is a positive electrode, the role which supplies air to the interior of a catalyst bed from an air chamber will be 
carried out, and if it is a negative electrode, it will carry out the role which supplies a methanol steam from a 
combustion chamber. A catalyst bed consists of carbon impalpable powder 26 given a water-repellent finish by 
PTFE25, and carbon impalpable powder which made the platinum system catalyst 27 support. The water- 
repellent part 26 forms the network of gas, and supplies air and a methanol steam to a catalyst. In the case of 
the air pole of this invention, it has the polyelectrolyte 20 which has an ion exchange group in the interior of this 
catalyst bed, and has the composition of telling the proton supplied from the adhesives 28 which consist of a 
macromolecule which has an ion exchange group in an ion-exchange-membrane pan to a catalyst particle. On 
the other hand, in the case of the methanol pole which is a fuel electrode of this invention, it has the 
polyelectrolyte 20 which has an ion exchange group in the interior of this catalyst bed, and has the adhesives 28 
which consist of a macromolecule with an ion exchange group, and composition further told to ion exchange 
membrane in the proton generated on the catalyst particle. 

In the case of this example, the fault fluoride ion-exchange powder of Nafion by the U.S. Aldrich chemical 
company was used for the above-mentioned polyelectrolyte. 

The above-mentioned electrode was created by the approach described below, first, a catalyst — 25wt(s)% — 
after infiltrating 10 - 50wt% and kneading the butanol solution of the polyelectrolyte of the above [ impalpable 
powder / which was made to support / carbon ] in the shape of a paste, this paste is dried at 1 10 degrees C, 
and a butanol solvent is removed. The sample after this desiccation is ground and it considers as catalyst 
support carbon impalpable powder with a polyelectrolyte. At 360 degrees C, the hotpress of the powder which 
mixed this catalyst powder and the carbon impalpable powder given a water-repellent finish by PTFE was carried 
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out, and the air pole created it, after carrying out preliminary molding on the hydrophobic layer stuck to the 
mesh made from titanium by pressure. 

An electrode and ion exchange membrane were joined by the approach described below. After applying the 1- 
10mg per two of the same fault fluoride ion-exchange powder as the solution used for the above-mentioned 
polyelectrolyte as adhesives 1cm on the catalyst bed of the electrode created as mentioned above, pinching ion 
exchange membrane among these two poles and drying at a room temperature, one to 5 part carries out 
between pressurization maintenance by 1~20kg per two 1cm, heating at 150 degrees C, it cools to a room 
temperature in air, and an electrode and ion exchange membrane are unified. 

The property of the methanol fuel cell using this electrode was performed using the single eel shown in Fig. 1 . 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

It is drawing of the voltage-current property of a methanol fuel cell that the block diagram of a methanol fuel cell 

with which Fig. 1 used the electrode of the example 1 of this invention, and Fig. 2 used the cross-section 

schematic diagram of the electrode of the example 1 of this invention, and Fig. 3 used the electrode of the 

example of this invention, and the example of a comparison. 

10 .... Cation exchange membrane, 11 .. Positive electrode, 

12 .... A negative electrode, 13 .. An air chamber, 14 .. Combustion chamber, 

15 .... Positive-electrode adhesives, 16 .. Negative-electrode adhesives, 

20 .... A polyelectrolyte, 21 .. Catalyst bed, 

22 .... A hydrophobic layer, 23 .. An air chamber or combustion chamber, 

24 .... Electrolyte room, 

25 .... Polytetrafluoroethylene, 

26 .... Carbon impalpable powder, 27 .. Platinum system catalyst. 
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(54) METHOD FOR PREPARING ELECTRODE OF FUEL CELL 

(57)Abstract: 

PURPOSE: To obtain an electrode of high performance at a low cost with a small amount of catalyst 
by coating catalytic and non-catalytic fine grains respectively with ion exchange resin, forming a 
sheet-shaped catalytic layer after mixing with a water repellent binder and attaching this sheet- 
shaped catalytic layer under thermocompression to an ion exchange film. 
CONSTITUTION: A catalytic fine grain is immersed in an ion exchange resin solution and dried to 
form an ion exchange resin thin film in a surface of the grain, and next a separately prepared no- 
catalyst fine grain is immersed in the ion exchange resin solution and dried to form an ion exchange 
resin thick film in a surface of the no-catalyst fine grain. These fine grains of two kinds, coated with 
ion exchange resin, are mixed with a water repellent binder, thereafter to form a sheet-shaped 
catalytic layer by a cold or hot press, further to thermocompress the sheet-shaped catalytic layer to 
the ion exchange resin simultaneously with the press forming or in the following process. In this way, 
an electrode of high performance at a low cost can be obtained by a small amount of catalyst. 
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(54) GAS/LIQUID SEPARATOR FOR LIQUID FUEL CELL 

(57)Abstract: 

PURPOSE: To provide a gas/liquid separator for a fuel cell for 
which vapour of liquid fuel such as methanol is not included in 
gas discharged from the liquid fuel cell. 
CONSTITUTION: Recovered fuel discharged from a fuel cell is 
a mixed phase current of methanol, carbon dioxide gas and 
methanol vapour. Cooling plates 4 having pores are disposed in 
layers at an upper part of the gas/liquid separator 1 where the 
recovered fuel is stored, so methanol vapour is condensed here 
to be recovered. Carbon dioxide gas only is discharged from a 
water repellent gas/liquid separating filter 6 at the uppermost 
part of the gas/liquid separator 1 . 
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(54) PRODUCTION OF CATALYST FOR LIQUID FUEL BATTERY AND PRODUCTION OF 
ELECTRODE THEREOF 

(57)Abstract: 

PURPOSE: To provide the process for producing the catalyst 
for materializing the liquid fuel battery which exhibits higher 
performance by suppressing the degradation in the 
characteristics of an air electrode by the fuel permeated from 
the fuel electrode of the liquid fuel battery to be used as a 
power source for various machines and apparatus and the 
process for producing the electrode thereof. 
CONSTITUTION: This process consists of a stroke of forming 
the dispersion of a solid high-polymer electrolyte by adding the 
solid high-polymer electrolyte to an aq. soln. of lower satd. 
univalent alcohol, a stroke of forming the dispersion of the fine 
carbon powder catalyst contg. the solid high-polymer electrolyte 
by adding the fine carbon powder deposited with a noble metal 
catalyst to the dispersion of the above-mentioned solid high- 
polymer electrolyte and a stroke of filtering, drying and pulverizing the dispersion of the carbon 
powder catalyst contg. the solid high-polymer electrolyte to impart the solid high- polymer electrolyte 
to the noble metal-deposited fine carbon powder. The liquid fuel battery which exhibits the high 
performance is obtd. in this way. 
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(54) PRODUCTION OF CATALYST FOR LIQUID FUEL BATTERY AND PRODUCTION OF ELECTRODE 
THEREOF 

(57)Abstract: 

PURPOSE: To provide the process for producing the catalyst for 
materializing the liquid fuel battery which exhibits higher performance by 
suppressing the degradation in the characteristics of an air electrode by 
the fuel permeated from the fuel electrode of the liquid fuel battery to 
be used as a power source for various machines and apparatus and the 
process for producing the electrode thereof. 
CONSTITUTION: This process consists of a stroke of forming the 
dispersion of a solid high-polymer electrolyte by adding the solid high- 
polymer electrolyte to an aq. soln. of lower satd. univalent alcohol, a 
stroke of forming the dispersion of the fine carbon powder catalyst 
contg. the solid high-polymer electrolyte by adding the fine carbon 
powder deposited with a noble metal catalyst to the dispersion of the 
above-mentioned solid high-polymer electrolyte and a stroke of filtering, 
drying and pulverizing the dispersion of the carbon powder catalyst 
contg. the solid high-polymer electrolyte to impart the solid high- 
polymer electrolyte to the noble metal-deposited fine carbon powder. 
The liquid fuel battery which exhibits the high performance is obtd. in 
this way. 
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CLAIMS 



(57) [Claim(s)] 

[Claim 1] The manufacture approach of the catalyst for liquid fuel cells characterized by consisting of a process 
which adds a solid-state polyelectrolyte and the carbon impalpable powder which supported the precious metal 
catalyst in the water solution of low-grade saturation monohydric alcohol, and forms the dispersion liquid of a 
solid-state polyelectrolyte and a carbon impalpable powder catalyst in it, and a process which grinds these 
dispersion liquid after filtration and desiccation. 

[Claim 2] The manufacture approach of the catalyst for liquid-fuel cells characterized by to consist of a process 
which grinds the dispersion liquid containing the process which forms the process which adds a solid-state 
polyelectrolyte to the water solution of low-grade saturation monohydric alcohol, and forms the dispersion liquid 
of a solid-state polyelectrolyte, and the dispersion liquid which added the carbon impalpable powder which 
supported the precious metal catalyst to the dispersion liquid of said solid-state polyelectrolyte, and said 
electrolyte and the carbon impalpable-powder catalyst distributed, and said solid-state polyelectrolyte and 
carbon impalpable powder after filtration and desiccation. 

[Claim 3] The manufacture approach of the catalyst for liquid fuel cells according to claim 2 that the addition of 
the above-mentioned solid-state polyelectrolyte is 10 - 30% in the weight ratio to the carbon impalpable powder 
which supported the precious metal catalyst. 

[Claim 4] The manufacture approach of the catalyst for liquid fuel cells according to claim 2 characterized by 
using the macromolecule which consists of a copolymer of tetrafluoroethylene and perfluoro vinyl ether as the 
above-mentioned solid-state polyelectrolyte. 

[Claim 5] The manufacture approach of the catalyst for liquid fuel cells according to claim 2 using at least one of 
with a carbon number of four or less which consists of propyl alcohol, isopropyl alcohol, butyl alcohol, isobutyl 
alcohol, sec-butyl alcohol, and tert-butyl alcohol as the above-mentioned low-grade saturation monohydric 
alcohol alcohol. 

[Claim 6] The manufacture approach of the catalyst for liquid fuel cells according to claim 2 which forms the 
dispersion liquid of a solid-state polyelectrolyte in the process which adds a solid-state polyelectrolyte to the 
water solution of low-grade saturation monohydric alcohol while carrying out ultrasonic distributed processing. 
[Claim 7] The manufacture approach of the catalyst for liquid fuel cells according to claim 2 of performing 
ultrasonic distributed processing to the dispersion liquid of a solid-state polyelectrolyte in the process which 
adds the carbon impalpable powder which supported the precious metal catalyst. 

[Claim 8] The process in which add a solid-state polyelectrolyte to the water solution of low-grade saturation 
monohydric alcohol, and the dispersion liquid of a solid-state polyelectrolyte are made to form, The process 
which forms the dispersion liquid which added the carbon impalpable powder which supported the precious metal 
catalyst to the dispersion liquid of said solid-state polyelectrolyte, and a solid-state polyelectrolyte and carbon 
impalpable powder distributed, The catalyst for cells which gave the solid-state polyelectrolyte to said carbon 
impalpable powder obtained from the process which grinds the dispersion liquid of this solid-state polyelectrolyte 
and carbon impalpable powder after filtration and desiccation, The manufacture approach of the electrode for 
liquid fuel cells characterized by having mixed the carbon impalpable powder given a water-repellent finish with 
the fluororesin, and carrying out pressurization molding of this on a conductive electrode substrate. 
[Claim 9] The manufacture approach of the electrode for liquid fuel cells according to claim 8 that the 
fluororesin addition of the carbon impalpable powder given a water-repellent finish with said fluororesin is 25 - 
70% of range in a weight ratio to carbon impalpable powder. 

[Claim 10] The manufacture approach of the electrode for liquid fuel cells according to claim 8 using the 
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electrode substrate which stuck a metal mesh to the conductive sheet which consists of carbon impalpable 
powder which added the fluororesin 50 to 70% by the weight ratio as said conductive electrode substrate by 

pressure. 

[Claim 1 1] The manufacture approach of the electrode for liquid fuel cells according to claim 8 made when said 
pressurization molding presses by the pressure of 5-20kg/cm2 under the temperature of 340-380 degrees C. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach of the catalyst for methanol fuel 
cells, and the manufacture approach of the electrode especially about the air pole of the liquid fuel cell which 
uses air and oxygen as an oxidizer, and the liquid fuel cell using it, using reducing agents, such as a methanol, a 
hydrazine, formalin, and a formic acid, as liquid fuel. 
[0002] 

[Description of the Prior Art] One of the technical problems most important for a methanol fuel cell is 
penetrating to an air pole through an electrolyte layer, if the methanol fuel supplied to a fuel electrode becomes 
superfluous, and direct oxidation reaction of a fuel occurring on an air pole, and causing the degradation of an air 
pole. Therefore, in the conventional methanol fuel cell, ion exchange membrane was prepared as a diaphragm 
among two poles, and the configuration which prevents transparency of a methanol was accomplished. 
[0003] 

[Problem(s) to be Solved by the Invention] However, with the above-mentioned conventional configuration, it 
had the fault that the inhibition function of enough methanols was not obtained, in the ion exchange membrane 
which it depends for the inhibition function of a methanol only on ion exchange membrane, and the function is 
not in the air pole itself, and is used for a current general one. 

[0004] It aims at offering the manufacture approach of the catalyst for realizing the liquid fuel cell which 
demonstrates the higher engine performance, and the manufacture approach of the electrode by this invention's 
solving the above-mentioned conventional technical problem, and controlling the property fall of the air pole by 
the methanol penetrated from the fuel electrode. 
[0005] 

[Means for Solving the Problem] In order to attain this purpose, the catalyst for liquid fuel cells by the 
manufacture approach of this invention, and its electrode The process which forms the dispersion liquid which 
added a solid-state polyelectrolyte and the carbon impalpable powder which supported the precious metal 
catalyst in the water solution of low-grade saturation monohydric alcohol, and a solid-state polyelectrolyte and 
carbon impalpable powder distributed, They are the thing which gave the solid-state polyelectrolyte to said 
carbon impalpable powder obtained from the process which grinds the dispersion liquid of this solid-state 
polyelectrolyte and carbon impalpable powder after filtration and desiccation, and an electrode using this 
catalyst. Preferably Said catalyst for cells, The inhibition function of a methanol is given to the air pole itself by 
mixing the carbon impalpable powder given a water-repellent finish with the fluororesin, carrying out 
pressurization molding of this on a conductive electrode substrate, and forming an electrode, especially an air 
pole. 
[0006] 

[Function] By this configuration, the front face of the catalyst inside an air pole is replaced, the conventional 
electrolyte, for example, sulfuric acid, and the solid-state polyelectrolyte of a proton supply object is a wrap. 
After the methanol which dissolved into the electrolytic solution penetrates ion exchange membrane from a fuel 
electrode side to an air pole side, in the case of an old liquid electrolyte, the inside of the electrolytic solution 
inside an air pole is diffused, and it is reached to a catalyst. 
[0007] At an air pole, it is [0008]. 

3/202+6H++6e-=3H20 (** 1) It is [0009] when a methanol exists near the catalyst, although the reaction is 

advancing. 
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CH30H+3/202=C02+H20 (** 2) Direct oxidation reaction of the shown methanol occurs and the potential of an 
air pole is reduced. 

[0010] On the other hand, since the solid-state polyelectrolyte has covered the front face of the catalyst inside 
an air pole, this solid-state polyelectrolyte checks diffusion of a dissolution methanol, and in the case of the air 
pole by the manufacture approach of this invention, in order to penetrate a proton alternatively, the reaction of 
the above (** 2) is controlled, without spoiling ion conductivity, and it advances the reaction of (** 1) 
preferentially. Thus, by the manufacture approach of this invention, the air pole itself will be equipped with a 
methanol inhibition function, a methanol inhibition function can improve rather than the conventional methanol 
fuel cell, and the electrode using the more highly efficient catalyst for liquid fuel cells and more highly efficient it 
can be offered. 
[0011] 

[Example] Hereafter, one example of this invention is explained, referring to a drawing. 
[0012] Drawing 1 shows the process of the manufacture approach of the catalyst for liquid fuel cells of this 
invention. First, it mixes with per [ 1ml of this solid-state polyelectrolyte], and butyl alcohol 4ml, and 250ml of 
water using the 5-% of the weight solution of the ion-exchange-membrane powder by the U.S. Aldrich chemical 
company using Nafion by U.S. Du Pont as a solid-state polyelectrolyte. Distributed processing of this was 
carried out for about 5 minutes using the ultrasonic homogenizer. Next, the carbon impalpable powder which 
made these dispersion liquid support a catalyst 25% of the weight was added. It was made for the addition of a 
solid-state polyelectrolyte to become 10 - 30% here by the weight ratio to the carbon impalpable powder which 
supported the precious metal catalyst. Subsequently, distributed processing was carried out for about 10 
minutes using the ultrasonic homogenizer. These dispersion liquid were filtered and it dried at 110 degrees C, 
after removing a solvent, it ground, and the catalyst support carbon impalpable powder for liquid fuel cells with a 
solid-state polyelectrolyte was produced. 

[0013] Drawin g 2 shows the production process of the electrode for liquid fuel cells of this invention. First, the 
lath metal made from titanium was stuck to the conductive sheet which consists of carbon impalpable powder 
which added polytetrafluoroethylene (henceforth PTFE) 50 to 70% by the weight ratio by pressure with a 
preliminary press, and the conductive electrode substrate was produced. On this conductive substrate, the 
catalyst powder for liquid fuel cells with the above-mentioned solid-state polyelectrolyte and the carbon 
impalpable powder given a water-repellent finish by adding PTFE 25 to 70% of the weight were mixed and 
sprinkled, and preliminary molding was carried out, having used this PTFE as binding material. The electrode for 
liquid fuel cells was produced by carrying out the hotpress of this molding object by the temperature of 340-380 
degrees C, and the pressure of 5-20kg/cm2. 

[0014] Drawin g 3 shows the type section Fig. of the single eel of the methanol fuel cell in this invention. Ten in 
drawing showed the cation exchange membrane, and used SEREMION CME (Asahi Glass Co., Ltd. make) in this 
invention as film which consists of a copolymer of styrene and vinylbenzene. 1 1 shows a positive electrode and 
12 shows a negative electrode. Air was introduced into the air chamber 13, the methanol fuel was introduced 
into the combustion chamber 14, respectively, and the sulfuric acid of 1.5 M/l was poured into the positive- 
electrode electrolytic-solution room 15 and the negative-electrode electrolytic-solution room 16. 
[0015] Drawing 4 is drawing which expanded typically the cross section of the positive electrode 11 in drawing 
3 , and expressed it. The air pole has constituted the two-layer structure of a hydrophobic layer 22 and a 
catalyst bed 21. A hydrophobic layer consists of carbon impalpable powder given a water-repellent finish by 
PTFE, completely, since it is a water-repellent porous body, prevents the electrolytic solution from the 
electrolytic-solution room 24, and carries out the role which supplies air to the interior of a catalyst bed from an 
air chamber 23. A catalyst bed consists of carbon impalpable powder 26 given a water-repellent finish by 
PTFE25, and carbon impalpable powder which made the platinum catalyst 27 support, and rather than a 
hydrophobic layer, since the amount of PTFE is semi- water repellence few, the electrolytic solution 28 from the 
positive-electrode electrolytic-solution room 24 permeates the interior of a catalyst bed to some extent, and it 
supplies a proton in an electrode. In the case of the air pole of this invention, it has the solid-state 
polyelectrolyte 20 on this catalyst bed front face, and has the composition of telling the proton supplied with the 
electrolytic solution to a catalyst particle. 

[0016] Measurement of the polarization property of this air pole was performed using the half cell eel which 
made the mercury sulfate electrode the reference pole. In order to investigate the effect to the methanol in the 
electrolytic solution, the sulfuric acid of 1.5 M/l and the methanol of 0 - 2 M/l were mixed, and it considered as 
the electrolytic solution for these half cells. The property of the methanol fuel cell using this air pole was 
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performed using the single eel shown in drawing 3 . Measurement temperature performed the half cell eel and 
the single eel at 60 degrees C. 

[0017] The result of having investigated the relation between the polarization property of the air pole at the time [ 
of making dra wing 5 mixing the methanol of 0.4 M/l into the electrolytic solution and the addition to the air pole 
of a solid-state polyelectrolyte is shown. The addition to the air pole of a solid-state polyelectrolyte was i 
expressed with weight % to the carbon impalpable powder which supported the catalyst of a catalyst bed. The 
polarization property of an air pole was expressed with the potential to a normal hydrogen electrode (NHE). j 
When the methanol mixed into the electrolytic solution of an air pole of 0% of solid-state polyelectrolytes, open- j 
circuit voltage decreased remarkably, and it fell from 960mV to 730mV. Then, it polarized gently to two or more j 
200 mA/cm current density with the increment in current density. When the solid-state polyelectrolyte was 
added 10 to 20% in the reaction layer of this electrode, in all current density, the polarization property improved 
by 50-1 20mV. However, the addition effectiveness of a solid-state polyelectrolyte was not seen at 50% or more. 
With a superfluous solid-state polyelectrolyte, since resistance of an electrode increased, this is considered. 
[0018] The relation of the methanol concentration and the polarization property in current density 60 mA/cm 
2:00 of an electrode whose additions of a solid-state polyelectrolyte are 0% and 20% was shown in drawing 6 . 
The electrical potential difference fell rapidly [ the electrode of 0% of solid-state polyelectrolyte additions ] more 
than at methanol 0.2M/I. As compared with it, the electrode of 20% addition maintained the electrical potential 
difference high to methanol 0.4 M/l, and, also after that, the improvement of a property was found to 1.5 M/l. ! 
[0019] From the above result, by adding 10-30% of the weight of a solid-state polyelectrolyte inside the 
catalyst bed of an air pole, it was able to become possible to prevent the diffusion to the catalyst particle of the 
methanol in an electrolyte, and the methanohproof property of an air pole was able to be raised. j 
[0020] The voltage-current property of the methanol fuel cell which produced and constituted the electrode 
which added 20% of the weight of the solid-state polyelectrolyte by the manufacture approach of this invention j 
in dr awing 7 at the air pole is shown. In the property (curve A) of the fuel cell of this invention, the cell voltage in 
current density 60 mA/cm2 showed 0.44V. In the property (curve B) of the fuel cell using the air pole by the 
well-known manufacturing method which, on the other hand, does not add the solid-state polyelectrolyte 
measured for the comparison, the cell voltage in current density 60 mA/cm2 showed 0.39V. 
[0021] As mentioned above, that cell voltage higher than the fuel cell using an air pole without the inhibition 
function of the conventional methanol is obtained became whether to be ** by producing an electrode using the 
catalyst by the manufacture approach of this invention. 

[0022] In addition, although the 5-% of the weight solution of the ion-exchange-membrane powder by the U.S. 
Aldrich chemical company was used as a solid-state polyelectrolyte in the example as an example of 
representation of the giant molecule which consists of a copolymer of tetrafluoroethylene and perfluoro vinyl 
ether, the same result is obtained even if it uses other polyelectrolytes with a proton exchange group. For 
example, the macromolecule which consists of a copolymer of styrene and vinylbenzene may be used. 
[0023] Moreover, although butyl alcohol was used as an example of representation of the low-grade saturation 
monohydric alcohol which is the dispersion medium of a solid-state polyelectrolyte, if it is with a carbon numbers 
[, such as propyl alcohol, isopropyl alcohol, isobutyl alcohol, sec-butyl alcohol, and tert-butyl alcohol, ] of four or 
less water-soluble alcohol, the same result will be obtained even if it uses which alcohol. 

[0024] Furthermore, in this example, although the methanol fuel cell was taken up as an example of a liquid fuel 

cell, it is also possible to apply a hydrazine, formalin, etc. to the fuel cell used as a fuel. 

[0025] 

[Effect of the Invention] This invention can control the property fall of the air pole by the methanol penetrated 
from the fuel electrode as mentioned above by covering the front face of a catalyst with a solid-state 
polyelectrolyte to homogeneity, and giving catalyst support carbon impalpable powder with a solid-state 
polyelectrolyte to the interior of the electrode of an air pole in the condition of having often distributed. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2006/09/04 



JP,2836275,B [DESCRIPTION OF DRAWINGS] 



1/1 ^— V 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawi ng 1] Drawing showing the production process of the catalyst for liquid fuel cells in the example of this 

invention 

[Drawing 2] Drawing showing the production process of the electrode for liquid fuel cells in the example of this 

invention 

[Drawing 3] The type section Fig. of the single eel of the methanol fuel cell in the example of this invention 
[Drawing 4] The ** type expanded sectional view of the air pole in the example of this invention 
[Drawing 5] Drawing having shown the relation between the polarization property of an air pole, and the addition 
of a solid-state polyelectrolyte 

[ Drawin g 6] Drawing showing the relation between methanol concentration and a polarization property 
[Drawing 7] Drawing showing the voltage-current property of a methanol fuel cell 
[Description of Notations] 

10 Cation Exchange Membrane 

1 1 Positive Electrode 

12 Negative Electrode 

13 Air Chamber 

14 Combustion Chamber 

15 Positive-Electrode Electrolytic-Solution Room 

16 Negative-Electrode Electrolytic-Solution Room 

20 Solid-state Polyelectrolyte 

21 Catalyst Bed 

22 Hydrophobic Layer 

23 Air Chamber 

24 Electrolytic-Solution Room 

25 Polytetrafluoroethylene 

26 Carbon Impalpable Powder 

27 Platinum Catalyst 
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[ Drawing 5] 
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(54) MANUFACTURE OF POLYMER ELECTROLYTE FUEL CELL 

(57)Abstract: 

PURPOSE: To provide a polymer electrolyte fuel cell generating no 
strain between a membrane and an electrode during operation. 
CONSTITUTION: A membrane 1 and an electrode 2 are overlapped 
and set in a sealed container 3 storing water 4. It is set to an open 
type hot-press device 6, the press temperature is increased to 
130° C and maintained for 1 min in the pressurized state 
(100kgf/cm2), then the temperature is lowered to 5° C, and a 
connection body of the membrane 1 and the electrode 2 in the 
sealed container 3 is taken out. 
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CLAIMS 

[Claim(s)] 

[Claim 1] The manufacture method of a polyelectrolyte type fuel cell that a membrane (polyelectrolyte film) is 
put to inter-electrode, and temperature of the circumference of a membrane is characterized by pressing where it 
was of the same grade as membrane temperature, and the pressure of the circumference of a membrane was 
higher than the saturated-water vapor pressure in membrane temperature and the circumference of a membrane is 
moreover humidified in the manufacture method of the polyelectrolyte type fuel cell which carries out press 
junction. 

[Claim 2] The manufacture method of the polyelectrolyte type fuel cell which puts a membrane (polyelectrolyte 
film) to inter-electrode, and is characterized by holding the aforementioned electrode which inserted the 
membrane in the airtight container which consists of the spring material which stored water beforehand, and 
carrying out the hotpress of this airtight container itself in the manufacture method of the polyelectrolyte type 
fuel cell which carries out press junction. 

[Claim 3] The manufacture method of the polyelectrolyte type fuel cell which puts a membrane (polyelectrolyte 
film) to inter-electrode, and is characterized by carrying out the hotpress of the aforementioned electrode which 
inserted the membrane in the manufacture method of the polyelectrolyte type fuel cell which carries out press 
junction with the closed mold press equipment which has the reservoir section of water around the press section, 
and has an interception means with the open air on the outside. 
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DETAILED DESCRIPTION ____ 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture method of a polyelectrolyte type fuel cell. 
[0002] 

[Description of the Prior Art] A polyelectrolyte type fuel cell combines the cell which put the membrane 
between electrode sheets and joined both, and, generally the hotpress is adopted as the junction method of 
the cell in this cell. 

[0003] The temperature of press equipment is kept at about 100 degrees C, as an example, if it states in 
detail, first, after inserting the membrane (solid-state polyelectrolyte film) put between electrode sheets 
between two press boards and evaporating the moisture in a membrane, temperature will be raised at 125- 
130 degrees C, and it is 100 kgf/cm2. The membrane and the electrode sheet are joined by performing a 
hotpress for 1 minute. 
[0004] 

[Problem(s) to be Solved by the Invention] By method which was mentioned above, since the moisture in a 
membrane is evaporated at the time of a press, after the membrane has contracted with moisture 
evaporation, a membrane and an electrode sheet will be joined. 

[0005] However, since it sets on stream [ a polyelectrolyte type fuel cell ] and a membrane will be in a 
water state, stress occurs between a membrane and an electrode by expansion of the membrane 
accompanying water, and the problem that a strain arises arises. 

[0006] Then, the technical problem of this invention is that the polyelectrolyte type fuel cell which sets on 
stream and a strain does not generate in a membrane and inter-electrode should be offered to improve the 
manufacture method. 
[0007] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, in the 
manufacture method of the polyelectrolyte type fuel cell which puts a membrane to inter-electrode and 
carries out press junction, this invention had the temperature of the circumference of a membrane of the 
same grade as membrane temperature, and its pressure of the circumference of a membrane was higher 
than the saturated-water vapor pressure in membrane temperature, moreover, the circumference of a 
membrane is made into humidification atmosphere, and it pressed it. 

[0008] For example, it carries out by carrying out the hotpress of the electrode which inserted the 
membrane with the closed mold press equipment which holds the electrode which inserted the membrane in 
the airtight container which consists of the spring material which stored water beforehand, carries out the 
hotpress of this airtight container itself, has the reservoir section of water around the press section, and 
has an interception means with the open air on the outside. 
[0009] 

[Function] If it is in the manufacture method of the above polyelectrolyte type fuel cells, when the 
temperature and membrane temperature of the circumference of a membrane make the pressure of the 
circumference of a membrane higher than saturated-water vapor pressure under equal conditions, defluxion 
of the moisture from the membrane by evaporation of the moisture in a membrane is suppressed, and 
evaporation of the moisture from a membrane front face is suppressed by humidifying the circumference of 
a membrane. Therefore, a membrane is joined to an electrode in the state of un-contracting. 
[0010] 

[Example] Hereafter, an example is explained with reference to a drawing. 

- The membrane (Nafionl 17 (Du Pont make)) 1 with a thickness of 0.2mm and the electrode 2 with a 
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thickness of 0.5mm which had been soaked into example 1-pure water were piled up as shown in drawing 1 
(a), and it set into the airtight container 3 in which water 4 was stored beforehand. The tetrafluoroethylene 
resin was used for this airtight container 3, and it closed the crevice by silicone grease. In addition, the 
height of the space in an airtight container 3 was set to 1.2mm. 

[0011] This airtight container 3 was set in the hotpress equipment 6 of an open sand mold as shown in this 
drawing (b), after raising 130 degrees C and maintaining press temperature for 1 minute in the state of 
pressurization (100 kgf/cm2), temperature was dropped to 50 degrees C, it took out from press equipment, 
the airtight container 3 was opened, and the zygote of a membrane 1 and an electrode 2 was taken out. 
[0012] This was included in the polyelectrolyte type fuel cell, and it operated for 8 hours, and when the 
zygote was taken out, distortion was not produced in a membrane 1. 

[0013] In addition, heat resistant resins, such as a compressible material, for example, a fluororubber, a 
silicone rubber spring material or a fluororesin, and cross-linked polyethylene, are used for the 
aforementioned airtight container 3, and a binder, putty, grease, etc. should just be used for it as a sealing 
agent of a crevice. 

[0014] Moreover, the membranes to be used may be any of an anion exchange film or a cation exchange 
membrane. 

[0015] - As Membrane (Nafion117 (Du Pont Make)) 1 and Electrode 2 Which Had been Soaked into Example 
2-Pure Water are Piled Up as Shown in Drawing 2 (a), and They are Shown in Drawing 2 (B) Have the 
reservoir section of water 4 and the outside is set in the hotpress equipment 5 of the closed mold of the 
structure which intercepts the open air by the 0 ring or gasket 7 grade. After raising 130 degrees C and 
maintaining press temperature for 1 minute in the state of pressurization (100 kgf/cm2), temperature was 
dropped to 50 degrees C and the zygote of a membrane 1 and an electrode 2 was taken out from press 
equipment. 

[0016] This was included in the polyelectrolyte type fuel cell, and it operated for 8 hours, and when the 
zygote was taken out, distortion was not produced in a membrane 1. 

[0017] In addition, what is necessary is just to determine suitably the welding pressure in an example 1 and 
an example 2, press temperature, and the ejection temperature of the electrode after a press within the 
limits of 20 - 300 kgf/cm2, 130-200 degrees C, and 10-50 degrees C, respectively. 

[0018] - As Membrane (Nafion117 (Du Pont Make)) 1 and Electrode 2 Which Had been Soaked into Example 
of Comparison 1-Pure Water are Piled Up as Shown in Drawing 2 (a), and They are Shown in Drawing 3 It 
set to the hotpress 6 of an open sand mold, and after raising 130 degrees C and maintaining press 
temperature for 1 minute in the state of pressurization (100 kgf/cm2), the zygote of a membrane 1 and an 
electrode 2 was taken out from hotpress equipment 6. 

[0019] This was included in the polyelectrolyte type fuel cell, and it operated for 8 hours, and when the 
zygote was taken out, a wavelike distortion had arisen into the portion of the membrane of the outside of 
an electrode. It is because this distortion was joined to the electrode after the membrane had contracted, 
when the moisture in a membrane evaporated, and it included in the polyelectrolyte type fuel cell and the 
membrane expanded by operation of 8 hours. 

[0020] - The membrane (Nafion117 (Du Pont make)) 1 with a thickness of 0.2mm and the electrode 2 with a 
thickness of 0.5mm which had been soaked into example of comparison 2-pure water were piled up as 
shown in drawing 1 (a), and it set into the airtight container 3, without adding water 4. Teflon resin was used 
for this airtight container 3, and it closed the crevice by silicone grease. In addition, the height of the space 
in an airtight container was set to 1.2mm. In addition, the height of the space in an airtight container was 
set to 1.2mm. 

[0021] This airtight container 3 was set in the hotpress equipment 6 of an open sand mold as shown in this 
drawing (b), after raising 130 degrees C and maintaining press temperature for 1 minute in the state of 
pressurization (100 kgf/cm2), temperature was dropped to 50 degrees C, it took out from press equipment, 
the airtight container 3 was opened, and the zygote of a membrane 1 and an electrode 2 was taken out. 
[0022] This was included in the polyelectrolyte type fuel cell, and it operated for 8 hours, and when the 
zygote was taken out, distortion arose in the membrane 1. 
[0023] 

[Effect] As mentioned above, in this invention, in order for the moisture in a membrane to flow out and 
bend and to carry out press junction of a membrane and the electrode under conditions, the contraction 
accompanying the outflow of moisture does not arise, and since the membrane after junction does not re- 
expand like before in case it is actually used, a strain does not produce it in a zygote. 
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[0024] For this reason, degradation of the zygote which can be set on stream is suppressed, and while the 
life of a polyelectrolyte type fuel cell is extended, reliability increases. 
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